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(57) A lead has a thick par. having e tnisfoess o! 0. 
2 mm and a thin pa't having a thicJciess of 0. ' mm. The 
thin pari is brmed having & Qftater width than the thick 
pan for preventing the lead trorr. sJipping Uom a resin. A 
semiconductor chip is fixed on the thin pari using a con- 
ductive adhesive. A lateral surface of the thick pan af>d 
a lateral surface of the resin are simjItaneousV formed 
by 8 single cut so that the thick pan s lateral surface is 
located at a lower e.id area of the resin's lateral surface 
and these surfaces are exposed forming the same 
plane. A bottom surface of the thick pan projects by 
from 0. 03 rnm to 0. 05 mm from the resin bottom sur* 
face to meet lead stand-off specKications. Thick parts of 
other leads electrically connected wHh electrodes on 
the serriconduclor chip with Au vm'res. are liKewiie 
a)q>osed at the resin lateral surface and projec from the 
resin bottom surface. Such arrangements realire high 
density mounting of electronic components onto a 
primed board. 
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Description 

BACKGROUND OF THE INJVEKTtON 

The presen: inveT.ion r els'.es per.eraily to eJecroTi: 
components o'. resin notOKi pac<s?e 'ope. ans. no-e 
particjla'iy. to eler.ronic co-rpo-.e-^ts sjiiabie ior suf- 

face nojn: Technology. 

Electonic com;;0''.er.:s o^ rt sj.-^:e mojrr. s-t 
ar€ weP known. FlGJ?.E 22 i^o^-i ^.eA z' 

a conver:roiai eierjonic cor-oo->ent r.e sjiace 
mount type wh.ch mco'po'a'.es :-.e e £ se-r^ico-vducto- 
Chip (an electronic eierrient). Eier/onc compone-n 7D. 
shcvm in FiGURt 22. has elonsste::. »»• s: tc third leaos 
71-73, 7< is a resin having the lorn-, o? & rccUngulaf par- 
anelcp'ped which encapsulates £ serrvconductDr chip. 
Each lead 71-73 horizontaliy stretches out from oppo- 
site latera' surlaces oJ resin 7^ anr has an L-shapeS 
bent. The bonox dimensions o* resr. 7a is *. .6 mm * : e 
mm. and each leao 7-..73 projects fOT, resir. 7c to- f.-o-n 
0.* mm tc 0.6 mm. Tc pre.'tn: ooo: soben-*; (: 
defective solderin; in wmch. wrier noj^mg eierroi- 
component 70 on:c a C'ir.:e- bzz'Z. i g:>oC bo^cr ,s no: 
produced a: a junction oeveer. tr^e p:in*.ecJ boari anc 
each lead 71-72). i: is requirecJ by lead stsnd-o?^ specif.- 
cabons tha: the boRorr. surlace o? rcsm 74 floats C mm 
to O.T mm on the printed beard surlscc. 

FI3URE 23 is 8 plan view o1 a coT/entio^-a! lead 
Irame for use in tfte fabricatio-. o? eier.'onic component 
70. Lead frame BO o* FIGURE 23 ts tcr.-ned o* a reoan- 
gular metal plate that hss a uniiorr-. thicoess ani cc:?^- 
prises lead brrr.ation par: 61 anc cjneriDr frame E2 Jo: 
enclosing lead brn\st;on pa:: £V Brdje pan 63 Is pro- 
vided which ens as a bridge to connect together oppo- 
site sides of exterior frame 82. and e plurality o*. sets o? 
lead parts 7V73 extend from ihe opposite sides of eirte- 
riof frame 82. These lead pans 71 -73 a-e one-dimen- 
sionally placed at pitches rangin; from 3.0 mm to <.0 
mm. running in the lengthwise tfrec^on o? lead frame 
BO. 

The fabrication o? decironx componeni 7D. t^at is. 
the B&semyy process Ihereof. comprises a die bonding 
process. £ wire bondjng process. » molding process. B 
deburring process, a lead finishin; process, a trimming 
process, and a forming process. In the die bonding 
process, semiconductor chips a'e fixed on the corre- 
spor>ding leading ends of first lead pars 71 of lead 
frame 80 of FIGURE 23 using a conductive adnesK e m 
the wire bonding p-ocess. two ciccfodcs on each sem- 
icorxJudor chip are elec.riCoDy connened wi;h the lead- 
ing ends of second and third leac cars 72 and 73 by 
fine wires of Aj (gold), in i^e modn; pro:e&s. a moid 
assembly for fansier r^o»d is usee l> integral encapsu- 
lation of the individual semcon^.>ctor c^ips. the Au 
wires, the leading ends of lead parts 7173 with resin 
7*. In this molding p-ocess. a p;ural:ty of cavities, 
defined between an uooer moid e ement anc a lower 
mold element, a'e one-Cimensionat') sr-anpec. r jn-^n; 
in the lengthwise direr.ior. cf ieac f a-ie a-c be:ng 



isolates from one tnocner. In cthe' wprss. a 'esir. js 
injected, from a common rjnner inrougn 'cspect^ve 
gates. in;c each cavity. FIGURE 2^ shows leac fra-ne 
80 that has undergone a molding process ir. re 
£ ceburring process, burrs, formed by resir. escaped I'om 
fne gaps defined between the mold assemp'y and Ihe 
lead frame 6D onto leac parts 7v73. are removed m 
the leac finishing process, lead pans 7*. -73 ertenpn- 
!rom each resir. 7< are soioe-piated Debu-m; is an. 
'.c indispensable p'ocess tc smooth soce-p^a^ng i-. t-.e 
V'.mm.ng p'ocess. lead pats .7". -73 b'C cut SJC^ tna: 
indiviouai electronic corrponents 7C a** separated m 
me forming process, bending is performed so mat each 
lead part 7*, -73 has a bent, as shown ir. FIGURE 22. 
75 The above-described conventional eler.ronic com- 
ponent 70 has elongated leads 7". -73 wnich project 
fiom lateral surfaces resin 74. Thereto-e. e'ect-onic 
component 70 occupies a consioerabty la*;er space m 
compariscr with a sem.condjcto' chip (a", eer'on.c 
?; element), therefore p-oducn; the p'Ob err. t^e: rnoj-.t- 
i-.g censity or. a printed boa'C cannor. be oc eased 
much. Aod:iio-.aPy. leaPS 7-.. 73 whic^-. p'Oier f-orr. resin 
11. are vu:ne-aP e. v/nich may result ir. an unexpeciec 
change in the lead lorrr. at the time of mouni.ng ar-. etec- 
« i.'^onic component 70 onto a printed boa-d. me'eby 
causing detective solde'ing. 

The above-described fabrication method o^ eiec- 
t'Onic corrponeni 70 requires both a debjrnng p-ocess 
arc a forming process. I: ts preierrec r.st ceburmg rs 
jc eliminated, snce r.c COuning p-ocess produces no 
additional vaUes lo p-odjcts. in the to-m/ng process, 
uncxpectec Jead deformation anc me cut o' s leac may 
occur. Fu-mer. in the fo-rn-ng p'ocess. mere are d«ffcui- 
lies in always conforming to lead sand-of< specif ica- 
35 tions and the-e h.as been me problem that yields tend to 
drop. 

In me above -descrbed lead Irame 80. a plurality of 
sets of lead parts 7:.73 are one-dimensonaiiy 
arranged b: e g-eat pitch, therefore p.-oojcng the p-ob- 

-0 lem ma: the rLjn\ber of elecvonic components 70 t'-.a: a 
single lead frame 80 car yield is smaJi. Metat ma:e'ial 
lor forming lead frame 80 it used ineffipenUy. 

In the above -ocscn^bed con^emionaf moid assem- 
bly, a plurality of CBvities. which are one-dimensionafiy 

<£ arranged at a greai pitch conespondJng lo lead frame 
BO. are defined bcrween the vp?^t moid element anc 
the lower mole element, so that the n jmper o' electronic 
components 7C mat a single mold.ng p-ocess can y.eid 
is snr«U. resulting in poo* proOuClivr.y 

SUMMARY OF THE IKVEKTlON . 

Apcord.ngiy. it is an cDjes 0? the p-esen: n..enr.on 
10 provide en imp-ovec e ecronic component o' £ resm 
55 molded pacKage :>-pe cacsb'e of reaUr ng a hi5^e- 
mounting density on a c^-tec bosrC i.-. cornpa-.son wi\-. 
sonventionai technc.es and capabie of suppressing 
lead delorrr.£:or occu-r n; a: t-.e mo.;nt.ng p'OcesS 
Anpihe- cb ect o' t-e p esen: ii.er-.: o'. is tc p-o/ce 
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resin msbed packacc N-pe Ccjjsse o'- eLmncting 
deburrinc aad forming processes inereby prcvdng b 
high prodiictK'ity. 

Slin anoner object oi l^e preset, h^errlton is lo 
prosnde an improved leac i-ame ly use in *M tabricatisn 
of electronic co-r^porien-.s of a ^esin mDided pac^^^je 
type so Viet a g'e6:e: njrnbe* eierronic cor-pD->enr.s 
car^ be taker. eHicieHiy ir. cDnpa'«sor corr.-eritJorAl 
techniques 

AnoC^er oD.er. z*. n€ prcser.: n.-ention is to 
inprore tht p? odjr.u'i:> o' noi; assemb?)- Id? use ir. r.e 
fabrication of electronic components o*. i resin molded 

package type. 

TTte present irverrJon provides ar electronic conn- 
portent of a resJn molded packaje type. This eiecronic 
componert comprises: 

(fi) an electronic e'e-r.ent: 

(b) a lead wh.c?> is e er.rtCci'y conner.ed w:i*:. f e 
elecvonic e'emen: anr 

(c) a resin wr.ich e-^ca;:sy:a:es re tiecfoni: eis- 
men: ar»d rie 'ead: 

whe'ein a laiera! sj'tace of me le as and a itte-ai 
surface of the reslr. are si^jf-.a neous'y formec by a sn* 
Qfe cut such L*ia! lateral surface o'. t^€ lead is located 
at a loy^^er end srez ol the laica; surface o'- the resin and 
the lateral surfaces of the lead and tne resin a-c 
exposed looming the sane plane. 

Acoydjnjiy. t^e laie-a" sj-tace o! the lead, formed 
by cutting, is exposed a: the lo«*'cr enc area o' the lateral 
surface of tie resin In ether words, ar. a^es. taken up by 
an electronic component of this Invemion on a printed 
board, is equal to the bonorr. su-face area of the resin. 
In accordance with the eler.ronic component of the 
present irrvention. a higher mounung density on a 
printed board, as compared with convenliona! eiecronic 
corrponents in wh»ch elongated leads project from resin 
lateral surfaces, is accorrplished. Aodstionatiy. lead 
deformation is' unlikely 10 occur when pe-iorrring e 
mounting process on a printec board, tf it »s arranged 
such that the lead bottom suiace si^ghtiy projects from 
a rasin bottom suiace. lead r.and-off specifications can 
be met eastty. 

More spedftCBlly. a lead o? an electronic compDnen: 
of the present invention ir^cludes e Ihin par-, which is 
elDCtricaJly conneced with en e? er.ro nic element and a 
thid? part which i$ lormes having a g'esJer ihic>oess 
than the thin pan as tc p-ovide e step on the sde o! 
the lead's bonom surface, and a laferaf sjriace of the 
thick part ano the late-ai sjtace o» tne res.n are simui. 
taneously formed by & smg.e cu! so r s: the lateral s jr. 
face of the thick par: is locetec at a fowe- end area of me 
lateral surface of the resin anc the late-a* surfaces of tne 
thick part and ihe resin art cocsec formng the san^e 
plane, and e honor-, surface of Jne :n:0. par: is exposes 
at a bottom surtace of the resm. a resut: o! such 
arrangcmenL in pertorrr.i-.g a h^gn cens^ty mounting 



process on c p':n:0C tZa'C. £ corr.e' ZIZ when rs 
de'ined by a '2*.e'a* and a t)OT.zm su-Jace of the tnic< 
pa*:, is uses for enernai connection. If if is srrangec 
Such that the boaonr. surface of r.e ihck pa'i pro-ens. 

t from the bonom sjriace of the resin, by a length less 
than a diffe-cnce ir. thickness between the tnin part a.nd 
the thick pan. leac stano-off specifications can ^e met 
easily while a: the seme time rr^iniaining msjtetion 
between lead mi.n par: and prx.-.ed boe'C A-arge- 

:c men». suCh £s p'O/omg a v.toer loc su'face ;c a tn.r. 
pa*", in conrparisor w<:h a tn»CK pa", an- tor.m.n; a nctcn 
in a thir pari p-e^ent a leao Iron- shpoiig f'orr. a leSin 
An electronic eiernent »s fixed on a teac th»r. par: 

The present invention pro^ioes a method tor <ab'«- 

t5 eating an electronic corrponeru This method com- 
prises: 

(a) a step of fixjng ar e'ect-onlc element or- a plate- 
like leac frame ha /in; a lead par.: 
>r- (b) a step of eSfrcrically connerjng the electronic 
element with the leac pa-l. 

(c) a step of ir.teg'Siiy encapsulating tne e er.ronic 
eJemen: anc i^e lead part wun a resm snr 

(d) a steo of carting the feac f-amt iDpetne: wth r.e 
?£ resin in o'oer tnat a resm cu: s u'tace anc a leac cut 

surface are forr^ed at the sa.-r»e tin-.e or e Occ^.aje 
lateral suriacc of ihe eiec^'onrc componen:. 

As a f esui: of such a^rangcnen:. a resi;-. cut surface 

j; ard a lead cu: su-iace a-e formec: or a package laterat 
surface a: the same time, inerclo-e eliminating tne neec 
for penorm*ng a oeburring process Aodnionaiiy. unUe 
corrvenlionai techniques, mere is no neeo tc periorrr. £ 
forming process in v.-hich an elongated leaC ts suo.iected 

35 tc bending, iherelo-e providing imp-cn eC yields. 

More specifically, in a meihoc of efic enily faoricat- 
ing a plurality of electronic coTV>onen:s of a resm 
molded peckage type of this invemion. a otate-NKe leaC 
frame is employed which conprises a plurality of bridge 

45 pans which are to-mec into a laTOce and a piuraiit)' of 
sets of lead pans which extend lowarcs a piuraiit) oi lat- 
tce open spaces which are horizonr.aiiy and perpendic- 
ularly. BAd two -dime nsionatJy dc'i-^ecf by the pUralit)' of 
bridge pans. This tabricat-on method corrp.i&es the 

45 steps of: 

(a) Over the p ate-likc teac l-ame. a step ol fixing 
each of s piu-aiiry o' e'er.ronic elements m a corre- 
aporiding tanice open space of the plurality of lattce 

se open spaces. 

(b) a step of ciectncany con.-%er.»ng each of the 
electronic e!emen:s vi-rth a corresponding set of 
lead pa-ts C t^e oiu'aiir> o' sets o' leac pans, 

(c) a step o' encaosuiating tne piuraliT>- of e'er.ro'fC 
15 eien>eni£ a->c :"e piuraMy of sets of lead os »s wiin 

a resin sc ra: f^t piu'al:r>- c' eiecfon.: eie-nents 
anc the piu'a!::> o' se» o* lead oa*:s ate con::nuous 
with one anot-^e- a: least m o-*e drer-ion. snc 
Id) a step of r-r.:ng tne ieac f.-amt together w.'.h r.e 
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resir. sjcK r.a: ne pij'&i-:> o- iC's erf 'ear pa-ts of 
me leac <-ane are sec^a'c'ec irsT. ne p;u'aJi?y of 
brdje pans respectively and resin cu: surfaces an- 
lead CLrt surlaces are formei a! t^e sa?^e line on 
indrvidua: pacitaoe laiera^ s jrlaces of ne plurality of 
electronic components. 

The ab»/e-c escribed ar:£i;enen: not only makes 
i: possible to omi: cepjrrinf anc lomin; p'ocesses. bj: 
also im;xovei p'o2jr:v»:y \r r.e enraps jia:on s:ep. a 
resin is injer.Ki tr^'ojg^ co-nrDor. pa'.es »rr.c a piu'ali:/ 
of cavities wh-cn a^c horiror.:alry a-»5 oe-penjicjlariy. 
and two-dimensionally arrar.ped m co'responi;np man- 
nef to the piuraltty of electronic elements anC which are 
communicated with one arclher at least in one direc* 
tion. In the cutting step, the lead Irsme is cx lopether 
with the resin at a width g-eater than the width of the 
bridge part of the lead frame ir order that rcsir^ cut sur- 
faces and lead cui surfaces are formed a: tr»e same time 
on package lateral surfaces of two e;ec:ror»ic compo* 
nents of the plurality of cier.ro-nc conr-ponents cor.e- 
sporviing to two adjacent eier/onic eiemen:s of tne 
plurality of eiecj-onic eiemer^rs. 

The present irr/ention prc-'ces a lead f-ame com- 
prising: 

(a) B rectangular exterior frame; 

(b) a plurality o? bridge pats wnich are tormed into 
a lattice to as to estab»*isn ccmecJons be^^een a 
pair of opposite sides of fie renangjia? er.enor 
frame as well as betweer*. another pair of opooshe 
sides thereof; and 

(c) 8 pluraltiy of ses of lead parrs wnich encnd 
towards respective lance open spaces which a-e 
horizontally and perpendicularly, and two-dimen- 
sionaWy defined by the b-idge pars. 

Such arrangement makes it possiWe tc two-dinr,en- 
eior^ly and dosely place a g-ea*. nj.nr\ber of lead parts 
on a single lead frame Acco'dingiy. the ntmbe' of elec- 
tronic components that a smgtc leac frame can yie^d is 
ir^eased. and metal materia! for forming a lead frame 
is used efficiently. 

The present irvention provides a moid asscrnb'y 
corrpnsing: 

(a) a lower moid element onto whch a lead frame 
with e plurality of electronic elements whicn a'e 
arranged horizontally and pe'pendicjia'iy. and two* 

dimensionaiiy is placed; 

(b) an upper mold elome'^.t. coopeJobn- w.tn t^e 
lower mold element, the*. Ge*»nes a piu'al ty o' cav»- 
ties which are horizontaH) anc pe'pendtcjiariy. an2 
fwo-dimen&onalty arranged correspondingly to the 
plurality of electronic elements and wnich a '6 com* 
municaled with one anoine* at 'east in one direc- 
tion; arid 

(c) common gates tvcugh wn c^ a 'es>r :s iner.ed 
into the plurality of cavr.-es 
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AscoftJinjiy. i: is possible ic dose'y anc twi-o'imen- 
sionaliy cefme a piu-aiit)* of cavities betwee". the uppe' 
mold element and the lowe? moid eiemen;. whc^eb) tne 
number of e?e r.r onic components that a single moldng 

£ process can yield ts iricreasec and the p'Oducti/iry is 
irrprpved. Additionally, smce J^e p'L>'al:t>' of cavities ate 
communicated with one anoi^er. this allows a resir. \o 
be injened tnrcjgh t^»6 commor. jates Intc eac cavi:/ 
at high etfoency 'Jnnecesss'y pD'tons cf '/.e cj'£-3 

:c resir. are re"novec tcgetne' w.:r unreiescary po-.ons 
of the leac '.-ame later 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 FIGURE 1 ts 8 plan view of an elecrronic cprrpo- 
neni in accordance with the p'esent ini^ention. 

FIGURE 2 is a front view of the electronic compo- 
n^t of FIGURE i . 

FIGURE 2 is £ cross sectipr-s! \'<ew of me e e-'omc 
K component taker, aiong the line IH lH of FI3JF.H V 

FIGURE ^ is a cross serjo^ai view o^ ine e er/onic 
component laker. alone the l»ne 'V-!V cl FiG J=.E i. 

FIGURE 5 IS a p:ar. vlev^ o! £ leac trame lor ^-se r. 
the tab'tcatipn of t^e eiecvonc componerr FijjRE 
« 1. 

FIGURE e ts a detail, enlarged plan v.ew of a lead 
formation part o' FIGURE 5. 

FIGURE 7 is a cross sectional view of tne lead for- 
mation pari toKen along the Ine ViJ-Vii oJ riGU=£ 6. 
35 FIGURE 5 is a cross secio-.a: viev*. ot ne leac lor- 
matjon pan taken ab^^g t^e lins- Viii Viii d' FiGJr.E 5 

FIGURE 5 IS a p:an v»ew of the icac Irame of FIG- 
URE 5 after 8 molding process is compieteC. 

FIGURE 10 is a oetail. enlarged plan viev.- of a moid 
« part of FIGURE 9. 

FIGURE n is a cross sectional vie^- of the mold 
part taken along the Ime Xl-Xl ot FIGURE ^O- 

FIGURE T2 is a cross sectonai view of the moid 
pan taken along tne line XII Xl! of FIGURE iO. 
*c FIGURE 13 is a front view of enoihe' e^eS'onic 
componen! ir. acco'dance with the present invenbon. 

FIGURE 1* is a front view of stir another eier.ronic 
component in accordance with the prctent invention. 

FIGURE 15 is a bottom view of another electronic 
<5 oorrponent in accp'dance with the present invention. 

FIGURE 16 is a bottom vlev^- of stilJ another eiec- 
txQrvc corrponeni in accordance with the present in/en- 
ton. 

FIGURE 17 is a l^ont v^es^- of another eiec:'on»c 
»t component ir. acco'Cance with tne p-esen: in^ enjor. 

FIGURE *e IS a c*oss tectior.ai vies* of the eiec- 
f^nic cornpo^.en: taken along me line XVUl XViii of 
FIGURE -7. 

FIGURE '5 is a cross sectional vie* of the eiec- 
££ ironic component taVer. along the line x:x.x;x ol FO- 
URS 17. 

FIGURE ?C' is a cress scrjona? vie^N o' the e'ec* 
t'bnic component cr ^iGJRs '* C0'respond:ng :c Fi3- 
URE U. 
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Fi3UnE 21 IS e c'-ss serosa* v.evv a* r.e .tifrc- 
ironi; compor^err. of FtSJBc 17 cofrcspsrj.r.; tc Fi3. 
URE *<2. 

FIGURE 22 is a oersper.K'e view cf £ convcr.i.o-.aJ 
elecvonic cotponen:. 

FIGURE 22 is s plsr. vie*' 0? 6 corrv-entonai leai 

fr&rne. 

FIGJP.E IS a p!ar v.e/. of t^e leac trar^e o: FIG- 
URE 22 ate- a mDi3:n- px^ess is corrp e-.&c 

DETAILED DESCRiFTlDN OF TriE irWEKTlON 

Pre^erfcJ ©nbod'.'^C'its t^ns irr/emon a'e now 
dcftcrtoed in deuil wi'J*. releren:e tc the accornpaiymj 
drawings. 

FIGURES 1-4 sh3vi- the appearance end internal 
structure o*. an electronic component o*. a surface mojx 
type in accordance with t*^e pfesen: i^✓e^^Dn. F iGJnE 
1 Is S p!an vie** o' ar. eiecvonic corponen: ir sccd-c- 
ance with V^e p'esen: invention r IGJF.E 2 is a !'or. 
view of the e'er/onic compD-»en: ri3'J=^.= i. FIG- 
URE 3 is a c-oss secrons! vip^ of I'^e eJer.ronic zzrupo- 
nen: taken abn; ti-.e line n»-l- of FiG'jRE i. FiGUF.E * 
is a cross sectional viev^- o'. t^e eSecvonic component 
taken along the l.ne IV-IV of FiGJRE l. '.0 is an e:ec- 
tronic component o! this tn.^entioa This elecvonic com- 
ponent 10 has a fi's: lead u. e second lead '2. & third 
lead 13. a scmiconourto: cnip (an electronic element) 
15. and a resin ^B. The Oor.om dimensions o'. rcsir. ',6 
having the lorrr. o': a recangjia^ paralleieoipei a-e V6 
mm » 0.8 mm. Each oJ leads * V.S has t^e same 
length. 0. 65 mm. 

Fire: lead ti has a ihick par: "."a whose lengtn, 
width, and thickness are C. '5 mm. 0. 2 mm, and 0. 2 
mm and a thir^ part 1 ib whose length, width, and thick- 
ness are 0. 5 mm. 0. 5 mm. and 0. 1 rrtm. A step 0? 0. 1 
mm is provided on the bonom surface side of first lead 
11, First lead n has a f:at :o? surface. To prevent Nrs: 
lead 1 1 from slipping from resin 18. thin paa Tit has a 
top surface (0. S rrvn %0.S mm) which is g-eaier ir. w»dtn 
than thic*< part s lop sjriace end wriich is gfeai m 
area than ten^cond^cto' chip i5. Semiconductor cnio 
15 is fixed on ihin part 1 lb us^np a conductive adhesive 
14. As a result of such arrangeimertt. semiconductor 
chip 15 is electrically connected, at its bottom surface, 
with firs: lead ii. A lalaral surface (0. 2 mm » 0. 2 mm) 
of thick part iia ar^ a lateral suiace o? resin i£ ere 
formed at the same time by 8 single cui s-jc^ that me 
lateral surlace o'. thick pan is is locaied at £ b^er end 
aree of the late.*a' suriace o^ resin \B and the latere' sur- 
faces of thick par: and resin ;.e e^e expcsec brm-n; 
the same psane. ir. oper words ihese laie'a: su-iaces 
are flush with each other. 

Second lead 1 2 has a thick pan \2z (lenpin: o 15 
mm; width: 0. 2 mm. thickness 0. 2 mm) anc a thip. oa-t 
12b (length: 0. 5 mm: width 0 3 m.n-.. nicHness: 0. 
mm). UKewise. tnird lead 'Z has a th:ck par; -.3a 
(length: 0. '.5 mm: w.dth 0 2 m-n. t^ckness: C 2 m-r^) 
ar»d a nin part *.3C (lengtr: 5 m-r.. width C. 3 mn. 



a 

thickness C ' rn.--.) f. step o' 0 ' rn-r is :j*d/occ c-. 
tr^e bononr. sides C secsni and tnir- leacs '2 anc '.I. 
and seconc and tnird leads '2 anc ".3 eacr. have t fiat 
lop surlace. Tc p'e/ent seconC arc thirc leads '2 and 

5 -,3 from slipping from restn 'B. thin pa'ts '.2t anc *3b 
have top sjrlaces wde' tnar. those o! thicK :>a'ts '.2a 
end 'Ss Tnir p£-ts '.St and '.3C a-e fu.-tr^e* orovlced 
wim noic'^es '2: and 'Sc whc^. function as means lor 
p.-e^entinf the leacs '2 a-^d '.3 f'orr. si 00 ng l-c-r resm 

-5 -E Each notch '2: and ".Sc has a d.mer.s>or o! C CE 
mm es a cepth Late 'a: su-iaces (0 2 mr. » D 2 mm; z'. 
tnick pans ■!2£ anc 'Sa. anc anctner lattra' sylace o* 
resin IB are formed at the same time by a singtt cjt 
such that the lateral surfaces of thick pa'ts •2a and '.Sa 

15 are located at lower end areas of the lateral sjrtace of 
resin 18 and the lateral su.'laces of thick pa-ts 1 2a and 
13« and resin 16 are exposed forming tne same plane, 
ir. other words t^ese laie'al sj-taccs 8'6 fijsJ- w.ih each 
other. Twc electrodes on semiconojctor c^?p '5 c'e 

2c cJect'icaHy conner.ed with thm pets •.2c anc tcC of 
second and tnirc ieaos '2 and '£ b> Aj wires 't anc 
-i7. First tc ihi.*c leads r. '.c a-e formed r set: materiel 
tnat cuts eesii) such as FeMi aiicy. Cu. anc a:. 

Resin 15 enoacsuSstes most of frs: tc in-.rc leacs 

s: 11-:3. semiconouctor chip '.5. Ai; wi-e '6. and Au wi'e 
17. iBa is a pe'iphe*ai part of tne resin top surface. 
Periphera' part iBa is chamfered. Formed a: one corner 
0*' the resin top surface is a recess par: having a diame- 
ter of frorr. 0 2 m.m ic 0.3 mm. TnsS recess pa.-l serves 

3: as poiaffiy mark :eo. cacn o* oonom sjrtaccs (0. '5 
rvT\ » 0. 2 mm) o' thck parts •Ta-i3a o^ fi'St tc third 
leaos n .'iS is cxzxjsed at resin bonom sudace 'iBc and 
projects by Irom 0. C3 m.m tc 0. 05 mm so es to meet 
lead stand-off specrficaiions. Because such a p-ojeciion 
length Is less tnar. ;ne difference in thic»oess beveen 
thick parts ii8-'3£ and thin parrs r.b.i30 (ie.. 0. t 
mm), the botiom su-taces ol tnir parts -O '.ao of first lo 
third leads n-";3 are completely covered wiih resin iB. 
The exposed surfaces of first to third leads i vi3 B'e 

<f» soide'piated sucn tr.at each of the cwsec surtaces is 
covered with a film of solder the adeouatt ihickness of 
which is *-'5 »*m. 

In accordance with electronic component iO 
descrbed above, at the fcme of performing e mounting 

4S process on a ;>r'tn':ta boerd. a corner part which is 
defined between a tcterai surface and a bononn. surface 
of each of Ihic*'. paris na-iSs. is used tor es-.abiishing 
connection w«tn the outside. The corner pB'ts 8'c sot- 
de^ptated thcefore providing good &oidef&biiii> during 

so the mounting process. A soace. taKen up Oy eJecfonc 
component ic or^ tne printed board, is equa' to the erea 
of resin boaom surtace i6c. whic^ makes pcssioie to 
provide higher r>oun*jng density on the p'mtec boa-d 
Additionally, leac ce formation is unlikely tc occjr 

55 FiG'JRES 5-5 'C»€Ctiveiy ii ustrate a >ead frame 
br use in the tap-icacor.o^ e:er.ron.: compc->eni *C ir a 
plan vScw. ir. ar- eriE'gec ^-lew. m s cross sectc-a v-ew 
taken along tnc i'-t vn vn. and in anotner cross sec- 
lona! v.ev^ :aKe- a cng tne Ime \'il.-V'iii leac fame 30 
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is fDfme= by £ ^.etai ptc'.e t£vn-.; tr^e tcrrr. o' c 'tear.. 
Oular ar>3 .s ccT^ri&eC o' leai loma-.on pa-: ^^ ana 
exterior '.rame 32 for encbsing leai iormafOr. pan 2V 
Ejcterior trane 32 is 20 mm » 5C mm an:! is 0 2 mm 
thick. Reterrins to Fl3JRi 5. exterior name ZZ nas. at 
its corner parts. bJ? portions defhin; resoe-ive noies 
33 having a iameie- o! *• rnrr. lor locating the lear f-ame 
3D. Ir. asditior. to ne pro/ision o' lozator^ hoies Z2. 
exterior Irame 22 has te.'e- po'iions aior^; o-^t f>e 
Ion; sbcs l^e'eo^ t^ese sever ?on»o-i ce^nrij seven 
leed hoies 3* having e dicme-.c: o' 2 rr.m. 

As s^ov^. in cc:ai: ir. FlGJRES 6-e. leac io:rr.£:iDn 
part 31 induoes a vertical Vioge pan 35 ani £ laieral 
bridge Vertical bridje part 35 bridges opposite 

two lon5 sides ol exterior tramc 32. Lateral bndge part 
36 bridges the r ernainin; opposite two s^on sides ol 
exterior frame 32. Vertical and lateral bridge pans 35 
and 36 each have e width o! 0 2 nvr. anr a thcoess ol 
0. 2 mm. These ve'lica? and letera* i)rc?e pa*:s 35 and 
35 deTme 22C lattice oper spaces ('.t coij^rns > 20 
rows). The verscat pitch o' tr^e »£t:ce spares is i . • nm 
and the lateral oitc^. tne-eo' is 2. ^ mn. Fits'. \o n^c: lead 
parts 11-13 er.end tovs-aros the lattice open spaces, in 
other words 22C sets ol firs: ic third lead carts n • ^3 a'e 
two-dimensionaliy arranged a: the io'fecoing p:::^nes. 
Tnese pHches arc t/2 to 13 o'. Ihe conventional o-es. 
First lead part it downwardly extends Irom er.eror 
frame 32 and lateral bridge paM 35 by 0. e rnm. wniie 
second and third lead parrs 12 anc *.2 upv/ard!y extend 
from exterior frame 32 and lateral bridge par. 36 by 0 e 
mm. 

Each first lead par. i has s bese end i (length: 
0. 3 mm; width: 0. 2 mm; thcKness: 0. 2 rr.m) anc a 
leading end 1 lb (length: 0. 5 mm; wd'^. 0. 5 mm. thick- 
ness: 0. 1 mm). A step oi 0. i rrim is p'ovided or. tne bot- 
tom surface side oi first lead part n. Leadm; end lib 
has a top surface (0. 5 mm n 0. 5 m.m) that is g-eaier m 
width than base end's i ta top surlace. 

Each second lead pan 12 has a base end -.23 
(length: 0. 3 mm; width: 0 2 mm; tn-ckness. 0 2 mm) 
end a leading end i2d (Ic^gih; 0. 5 mm. wi:nh: 0 3 mm; 
thickness: 0. 1 nvn). Likewise. Bach inird lead 13 has a 
base end t3a O^gth: 0. 3 mm; width: 0. 2 mm. thick- 
ness: 0. 2 mm) and a leading end *3b (length: 0. 5 nvn; 
width: 0. 3 mm; thickness: 0. 1 mm). A step of 0. l mm 
is provided on the bottom surlace side of second lead 
part 12. and a step of 0. l mm Is p'o^ided on the bottom 
surface side of third lead pan 13. Leading end i2b has 
a wider lop surtace than base ens sr>d Jeadm; cnc 
1 3b has a wider top surface than base end "3a Lesdng 
ends I2t) and i3b o^ second arc tni-d leac pa»!S '2 and 
13 have noiches t2c anc 15& havi-ig s depth o' C 08 
nvn. 

It is possible to form the ♦o'egoin; r eps pfovtded 
on the bottom su.'lace sides o*. first to third lead parts 
11-13 by c^.n;ng. etching or pressing. The foregoing 
seven feed hoies 3* are provioed at positions cove- 
sponding to ^le second, fr^.h. eighth e^e/e-'ih. tn.r- 
teenth. sixteenr*. and ni.netecntr. co'jmns tro-. :^c lef.- 



hand side ir. the '.i r 22 Jar.-ct (ste rl3J-.E 5;. 

The foregoing leas tr&me str jcij'e aliows 22C sets 
0? lead pans v. -is to be cioseiy &ns two-dimensonaiiy 
placed on a single lead frame 30. The number o' dec- 
5 tronic conponents iO tha: £ single lead fame 3C can 
yield is increased in comparisor, with con^'entona: tech- 
niques. arc neta* mate-ia to: forming leac Irame 3: n 
used mc*€ effic-enfy 

Tne iaP* lister o' tne £^?/t desc-iPer eitr.-Dn-c 
ic component '.0. r.£t »s. tne asstmo'y p'ocess. cor-.- 
prises c die oondng process, t v/ire oondm; p'ocess a 
molding process. £ dicing f.cjn.ng) process, and a leac 
finishing process In the d»e bonding process, semicon- 
ductor Chip 15 Is fixed to leading er*J nb of first leao 
14 part 11 o! lead frame 30 using conductive adhesrve i4. 
In the wire bonding process, two electrodes on semi- 
conductor chip -.5 a'e elecricaliy connected with lead- 
ing ends t2c anc '.3b o^ seconc anc third leac pans '2 
and iSbyfine Al- wres '6 ano -.7 Bct^. in the die Pono- 
K in; process £nc m the wi'e bonrJir^g p'Ocess. leed no es 
34. formed in ex-.eror trarr^e 32 of me leac irame. are 
used lor moj-^:-4g, or. a sing'e iead frame 30. 220 serr.- 
icondjctor cnips i5. Ir. tne molding process, a mso 
assembly fo' -.rsr^sler mold is used for integ-a' encaos^- 
?5 lation f. most o: firs; tc tnifC leac par.s * • -.3. semcon- 
ductor chips '5. and Au wires :£ anc i7. 

FIGURES 5- •2 a'e views of lead frame 30 ster 
molding is completed. FIGURE S is a plan view of tne 
post-mDidin; tead frame 3C. FiGJnE 10 is ar. enia'pecJ 
35 view of tne posj-moldmg leac frame 30. FiG'JRE ^ i is a 
cross sections! v.e*- cl tne post-moio'-nj lead trame 50 
taken along m hne Xl-XI. FtGURE M is anolner c-oss 
sectional view of Uie post -molding lead frame 30 taken 
along the Imc XM-XII. Referring first to FIGURE 5. 
3S therein sho^rr. a-e ten common gates 41 for resin intro- 
duction, and a moid part ^2 defined Py an uoper moid 
element and a lo^er mold element. These ten common 
gates <i are provided at positions corresponding to the 
first, third, fifth, seventh, ninin. rwe'hh. foj'ltenjn. six- 
*o teenth. eighteenir. ar>c3 tw-eniiein co'urms trorr the lefi- 
hand 6<3c of the foregoing lettice str^;iurc of lead frame 
30 ( 1 1 columns > 20 rows). 

As shown in detail in FIGURES 10-12. at the same 
time thai a. resin iB. which has encapsulated most of 
4S lead pans n -13. semicorcucior chips 1 5. and Au wires 
16-17, is formed in each of the latt.ce open spaces, 
additional resi.ns 43-45 a'e fo'med o/e'iymg vertical 
bridge pan 3£ anc latera- oridge pan 36 AOdMona? res- 
ins 43-<5 h£ve tne same he.ghi as resm 18 Eac^ resm 
£0 18 is horizontally and pe'pend>c-jiarJ) cojp'ed one 
another via addoonai resins 43-45. Pe*ipne-a= part iBa 
is chamfered snc poiarit)' marn '.Bt is fo-med at one 
corner of the top su'lace. having a diameter of from C .2 
mm to C.3 mm Aoditional ?esin ^3. whtc*". is fo-med as 
a ridge or. ve-ticat broge oa-i 35. is c^arr^fe•©c at ns 
periphery, anc the wc:h o* aodnons: resit s 43 :op sur- 
face is equa' tne wiCf^ cf ve*:i:a' b cpe ca-: 35 (• e . 
0. 2 mm), jr. ome- wo'cs -y-z g oo.es. w^;cn a-e g'es:e- 
in wicth at top tna.-. a: Pc-ot. s:t lormec otrAfesn \>^z 
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adjacen: ."nDbin; rcsns 'E cr.e' tcrcss 

additional resm <3. sJonf vertMi Droje par. 3S Like- 
wise, addiiiona; rcsia wnc^. is tDr.Tiec as a rape on 
lateral bridge pan 26. is c^-amie-ed at hs periphery, and 
t^ie width of additional fesr.t ^< top su^ace is Mua! to 
the width of lateral bndj* PS^*- 36 (C. 2 nvn). in otne: 
words, two groov'es, when a-e g'ea'.cr in w'c\t lo? 
than a*, bonsrr.. lorme: pcrA^eer. r^o adjoienr. moii- 
ing resins ^t lacm; es-r. c:ne: cs^oss a3d:o-a: res n 
<x, along Ic-.B-a; b'toje sa-. 36 AocJho-al ffes«n ^5. 
which is to/rn&d o. e'l>i"f £ P3 "i- wne't ve-via' O'ojt 
part 35 end ls:e'a proje pa-: 36 c ess, is cnamfe'e: a: 
its periphery anc ^as a to; sj'face o* 0 2 mm > 0.2 mm. 
FIGURES 10-: 2 sho*- exa-np cs in wnich a se'ies ol 
additional resins a3-*5 is lo'mec also on ejaenor irame 
32 of the lead frame. 

FIGURES n and 12 sh»^■ upoe' moid ele-nen: S^ 
and lower moid element 52 for use r. a moidin; proc- 
ess. Lead frame 3C na^nnj :ne-eo' 22D semi;bn3jc:or 
chips 15 whic*-. art hor.zon:a!:> anr perpendicuia'iy anc 
two-dime nsionally ar.-cn*ec. is ptsrec on iy^e' moc 
element 52. Lowe: moid e err.en; 52 n£s a fo'm:n; sjr- 
face that is prp^oed wi-.n a j ea: nu-nse: oi resets 
parts, thereby allowing me bororr. su^^aies (0. 3 mm x 
0. 2 mm) of base enis ' £• ' 3£ o'- :i.'St ic third lead par.s 
11-n3. exterior frame 32, ve'^sa" bnope pan 35. andlat- 
eral bridge part 36 to p'cjer. trom resin bottom surface 
1 8c by 0. 03 mm te 0.05 mrr.. Oefineo between vpper 
mold eiement 51 ans lower moid e emeni 52 are 220 
cavities for tne forrr^ton o' mois'in^ resin *•£ wnicn are 
arranged hor-zon-.aMy anc pe'oendicj'ariy. and tv/d- 
dimcnsionaliy. and open spsces lor i^e brmiion oi 
additional resins ^3-^5 w^l!C^ r^ave tne same heigh*, as 
the cavities. Tnese 220 cav:i;es are norizon'^aUy and 
perpendicularly cojpied one anomer through tne open 
spaces. Upper moid eleme*^: 5t Has a lorrnirig surface 
irt which many recess pans having s depth capable of 
defiriino most o' the cavities and most o* t^e cornmjni- 
cation open spaces tor the ca*rties a'e brmed. The can- 
ities arkd the com.Tu.nic8tior. open spaces o'. ir»e canities 
are easily filled with e resin inai is in ece^; irom & com- 
mon runner throi/jh tne to'ejomj len common gates 
41. The anple and dirrvensiorw o' eac*> common pau 4t 
are 30 degrees ar>d 0. < mm « 0. 2 rrvm Additionally, at 
least one of upper and lower moid elements 51 anc 52 
is pros/tded with pins (not shown m the f ijur-e) which a-e 
inserted Into location holes 23 lormed m e)(terior frame 
32 of the lead frame. Such ar. arrangement p-evexs 
lead frame 30 irom makinp a c'lspiacemen: wWh resoeci 
to the mold assempiy. 

In accordance wltr. tie a^Ove-oescfibed m>'d 
atsembJy sfucture. me 22D semiconojr.or chips S 
and the 220 sets o' f'-s: to f»»rc lead paos t. a'e 
integraHy encapsulated by ies:n. Acco-dingiy. the 
number of eiecronic components iC ma: s single moto- 
tng process can yield increases m cornparison witr. con- 
ventiooal fabricsrion tecr.ncues. ^^e•eby providing 
improved prodjc^vi:^- £odit»c-*ny. mos: o' tne soptat- 
ar^e of molding rcs:n 't sa- pe cnenged t ee'y Oy 



fep:acemtT o' upi-e* moid eieme^t £* 

In me dicing p'ocess. itar frame s: i£ cj: logeihe? 
wilt resins ' E. ^3. ^. ans *5 v.rm a sngie cunn; D:aoe 
ha ving a width o^ 0. 5 mm in order that 'esin ex sj-faces 

i and feed cut surfaces are iormed a: tne same -.ime at 
package laie-ai surtaccs o^ two ei^r/onic components 
10 corresponding ic two adjacent semiconcjctor cr»;ps 
••5. The c..r,in; biace wct^. is greater, by 0 3 mx mar. 
mewici- 0' ver: Co anc latere' 0'»cge pa-ts 3£ anc 3£ o- 

•r me icac frame (0 2 mm) anc vv? o* ^"Gw-.rS 
12 eacn mdcaie a cjr.mp wism o^ C* i mm Lc:at-on 
hole 32. formed m enerior tramt 32 ot tne leac irame. is 
used for ldent!^^C£Don of e cutting position The top su'- 
faces o*. addstioruii resins 43-*5 having e width o? 0 2 

15 nm are located at the centers of Wt anc v*?. and 
grooves, horizontally and perpcndicula'iy lormed by 
chamrTer. guide a btade for dicing in a travelling di'er.ion 
As a resjU. individjaJ e-'er.ronic conpcncnts '.0, each 
0^ whicn having a rectangular pa'aHe eo:pec-i«Ke resm 

?c '.6 whose bonom su'iace d«mens:ons a-e i t mm . 0 
e mrr. anc Us', tc mire lesos 1-'3 ^avr.; a »en-t- o' 0 
65 mm. a-e separated. At tnts tme. in -eac fa.me 3D. 
base ponons havmg a lengm of C 'i mm o* test enos 
ma-t3a o' eac**. leac par». are discardeo. As a result, a 

« cu: surlace ot first lead 1 1. which has di.mer:sions o' 0 2 
mm K 0. 2 mm. is exposed at a lower end a-ea of on«r 
lateral surface of resin ".8, being flush *'jth tne late-ai 
surface of resin 18. in adaition. cjt surfaces o< second 
and thirc leacs *.2 and 13 (0. 2 mm .02 mm) are 

a; expos&d a: bwer enc areas of opposite latca: sj-'iace 
of resin 18. Pemg fush with the opposne late-a^ sutace 
of resin le. Fu-tner. formed on a package bcr.om sur- 
face are p'0.er.ing suiaccs {0. l5 mm » C 2 mm; of frst 
to thi.'d leads ii-'.B. As descrioec abo/e. use C a sot 

35 materia! which cuts easily for lorming ieac irarrve 30 
including first to th':rd lead parts 1 1-"3 reduces wea* of 
a cutting blade lor dicing, as a result of which v^a'iations 
in cutting width and reductions in cunmg rate a?e sup- 
pressed. 

In me leao tinisnng process, the exposec s j-lsces 
of frsi to third icafls 11-13 are soiocrpiaied sjcn ma: 
me exposed surfaces are cos^ced with a film o' sober 
having 6 th-ckness of *-i5 ixm. As a resuU. soi3e< m the 
form of film. is applied onto each cjt suriace (0. 2 mm « 

<: 0. 2 fT\m) of firs; to third leads 1 1 » 1 3 formed on the pacK- 
age lateral surface and onto each projectn; surtace (0 
15 mm » 0 2C m-m) of fi^t to ihirc laaos ivi3 formed 
on the package bonom suriace Othe^ p aiin; may be 
employed instead of soiderpiatmg in aadtUon. soice'- 

55 plating may be eliminated depending on tnt maieria' o* 
lead frame 30 

In acco'dance wtm. the labricaton method o' eie:- 
tonic cornponet. lO. resm sTC leas cut surfaces a'C 
formed at the same i«me or" a pa^ege laie-a' suiiect. 

Si which makes it possio e tc eliminate me need tor per- 
forming a cebu'ring process, m aod:t.on, uni»Ke con.en- 
tona? techno jes. r »s ynnecessa'y :c pen cm a fpm ng 
• process to* prcx'O.n- £ Pen: ir a- eJongatec leac. v.-rcn 
provces an imo'Cvec >* eid 
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FIGURES "3 an:J *^ ilijst'Ste :^^e sppfeS'ances o* 
other surloce mouni ly^e eier/Dnic corponents in 
accordance ^'it^ 1*^6 present inver.tian. neterrir.j to FIG- 
URE 13, an electronic component 20 is si^ynr. in which. 
Irtstead of a chamfer, a s:ep is provid&d a: peripheral 
part 18a oJ tne resin top sjriece. As in the above- 
described case, the appearance of resin 'B can be 
changed freely by repia cement o' upper mole eiemen: 
51. Rdemns no\\' le FtG'J^.c an electronic compo- 
nent 2' is illustrated in whic?*. resm 'lE na« me form o! a 
perfect rectangular paraiieiepipec ano the bor.arn sur- 
faces of thick parts '«la-*3a anc resin bonom sjriace 
I8c are cxposec fornninp the same plane. In this case, 
lower mold element 52 may have £ tia: forming surlace. 
Even with the FIG. i< structure. leaC stand-ott specifi- 
cations can be met by subjecting the exposed surfaces 
of firc! to thtftJ leads 11-13 tc solde-piating for (ormstion 
of solder fiims thereon having a inickncss oi ^-15 ^^n. In 
accordance wtth e:ec:rcnic componen: ic of FIGURES 
••4 a' in accordance with electronic compor.en: 20 0? 
FIGURE 12. a cnamfer o: a step is provided a: periph- 
eral part "SSa o' tne resir top sy.isce. wnich provices the 
advaritage that, v/hen curing resi.n '6. the thickness of 
rea'n to be cu: is thin in comoarison with :^e case of 
electronic component 21 ot FiGUr.H 14. 

In electronic component 2i ot FIGURE 14. lead 
thick parts i*a-i3a have bottom surfaces which are 
exposed being flush with resin oonom surface iSc. In 
such a case, nere is the possibdny tnat rcs»n. which has 
been injected in the molding process, ente' betwee.n the 
ftat forming surface of the lower mold e^emerr and the 
bottom surfaces of lead inicK parts 1 ta-i3a. particularly 
at the center of the lead frame. FIGURES i5 and 16 
Ghow solutions to this problem FIGURE 1 5 shows elec- 
tronic component 22 in which T-shaoec groow-e I8d is 
formed in resin bottom surface 16:. riG JRE 15 shows 
electronic corrponent 23 in which three U-shaped 
grook'es I8e-c are formed in resir. boron-, su^ace iSc. 
These three U-shaped grooves i8e-o are formed in 
such a way as to enclose lead thick parts tia-l3a. 
respectivety. As a resur. of such arrangement, the fore- 
Qoing entering of resin can be prevented because 
ridges of the ICNver mold element corresponding to 
grooves I8d-g achieve a redtxrtion in resin pressure. 

With reference to FIGURES i7-i5. the appearance 
and Internal structure of another suiace mount type 
electronic component in accordance v^rth the present 
Invention is shown. FIGURE 17 is a plan view of the 
electronic corrpone.nt FIGURE ie is a cross sectional 
view of the electronic component taken along the line 
XVIII-XVIII of FIGURE 17. FIGURE IS is e cross sec- 
tional view of tne electronic' corrponent laker along the 
line XIX-XIX of FIGURE 17. In elecronic component 24 
of FIGURES 17-19. peripheral par: ^Sa of the resin top 
surface is chamfered and lead tn.ck parts :ia-i3£ have 
bottom surfaces which are exposes being Hjsn with 
rea'n bottom su-lace i8c. Eiecinc component 24 has a 
rwin lateral surface which is comoDsec o'- a cu: su-tace 
lex that is formec at a lower enc a ee of tne 'esjn lateral 



Surface simuftaneousiy with a lead cut su-iace ty dicing, 
and a nor -cut surface iSy formed by molding Cut sur- 
face IBx of the resin late.'a! surface is perpendicular to 
resin bottom surface iBc. and a par. of cut surface I8x 
; fornrjs common gate cut surface 'Bz. Tnis common pate 
cut surface *.B2 is located b€tv.'een tne cut laiera." sur- 
faces of second and third lead thic'Fr parts •2a and •.3e. 
Non-cut Surface '.8y of T^.e resin lateral surface is 
inclined by an angle of r^'ee ceg ees with respec: to 
ic resin bonom surface iBc so that mo:ding resir. l£ can 
be Vkfithdrawn easily from the moid assenno'y. The 
esposed su.'faces of first tc third leaos i t-i3 are solder- 
plated. Lead frame 30. showr. in FIGURES 5-8. rf.ay be 
used in the fabrication of electronic component 24. 
r5 FIGURES 20 end 21. which correspond to FIG- 
URES 11 and 12. shows situatior^s after molding for 
electronic component 24 is comp'eted Ir. FIGURES 20 
and 21. 51 is an upper mold element £2 is a lower mold 
element. 4i is a common gate for resm injection. 
?5 Defined berween upper moic element 5i and lcv.'e' 
mold element £2 are 220 cavities whic?* are horizontally 
ar^ perpendicuia.'ly. and >vo-dtmensior.any ar.'angeo 
for the forn-,ation of molding resins 18 Note that these 
cavities are communicaiec with one another 3irouoh 
25 common gates 4i only in the column direcion. Com- 
mon gales are located at positions corresponding lo 
each column of the n >« 22 cavives. Lower noid e'e- 
ment 52 has a flat forming s-rrface. and, accordinjiy. 
elastic Sheet 52 inserted between iCM-er moic element 
3: 52 and the lea3 frame, to prevent the entering of 
injected resin and to p'^otec: the leaC bottom suriace. Ir. 
such a case, base encs i2a and i3a of second anc 
third lead par:s ".2 and '3 of each eiecyonic component 
are pressed by upper moid element Si at positions 
j: away from the common gate 4t . it is possible 10 prevent 
the entering of injectec resin without elastic sheet 53. 
depending on the resin p'essure. 

In accordance with electronic corrponent 24. a cut 
surface of firsr. lead 1 1 is exposec at a lower en:^ area of 
*0 a lateral su-tace of resm 18. being fljsh with resin cut 
su.iace iSx. and cut surfaces of second and third leads 
12 and 13 are exposed at bwe* e.nd areas of opposite 
lateral surface of resin i8. being flush with resin cut sur* 
(ace I8x. In addition, moiding is pe<formed such that 
«5 each of the txjttom surfaces of first to third leads 1 1-13 
is exposed being flush with resin bor.om surface i8c. 
Further, the exposed cut su'faces and eoosec bonom 
surfaces of first to thirc leaOs 11-13 are continuous, and 
here are for.mpd lead come pa'ts lor connections w th 
sc the outside. Accordmgty. electronic component 24 is a 
super snr^ll corrponent most suitable Ip' surface mount 
technology. 

In each of the aforesaid examples, eiecvic connec- 
tion between semlconouctor chip (electroruc element) 
55 15 and second and third leads i2 and '3 may be estab- 
lished by means omer mar. Aij wres *6 and '.7. insteac 
of using plate-l*k€ leac f-ame 3C. an aiterratr.'e, whicn is 
fo'med by par.e*ni-tg tnt line ieac frarrie ir an instigating 
subsfate. rr.ay oe usee, m each cxarrpie. on*y tne 
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exposed bonom surfaces of firs: lo UnirS leads iv.3 
may be subjected to soWerpiating. 

The number of leads is no: linitecJ to ine o^o^e- 
described number. Instead of semiconductor chip t5. 
any eleclronic elements may be incorporatei ir.tc eiec- 
tronic components lO. 20. 21. 22. 23. and 24. 

Claims 

1. An electronic component o'. a xesir. molded pack- 
age type, said elec:ronic conponerr. compfising: 

(a) an electronic element; 

(b) a lead which is efectrically connecled with 
s«^ electronic element: and 

(c) a resin which encapsulates said elecuonic 
element and said lead; 

whe-eir. a lateral surface o? sali lea^ a-xi a 
lateral suHace ot said resin are simuhaneousty 
formed by a single cut such that sari lateral suriace 
of said lead is located at e lower end area of said 
lateral surface ol said resin and said lateral sur- 
faces of said lead and said resin are exposed form- 
ing the same plane. 

2. The electronic component of claim i. wherein said 
lead is formed of a soh materia! which cuts easily 

3. The electronic componen: of claim 1. whereir^ said 
exposed lateral suriace of said lead is plated. 

4. The electronic componex of claim 1. wherein at 
least a portion of a bonom suriace of said lead is 
e^^osed at a bottom surface of said resin. 

5. The electronic componem of cJaim 4. wherein plat- 
ing is applied only to said exposed bonom suriace 
of said lead. 

6. The olectnjnic component o^ daim 4. wherein said 
exposed bottom suriace of said lead is continuous 
with sad exposed lateral surface of said lead. 

7. The electronic corrponent of claim 6. wherein said 
e^qposed bonom surface arx) exposed lateral sur- 
face of said lead are plated, 

8. The electronic component of claim 4. wherein said 
exposed bonom. suriace of said lead slightly 
projects from said bonom surface of said resin. 

9. The electronic component of claim 4, wherein said 
bottom suriace of said resin has. around said 
exposed bonom surface ol said lead, portions 
defining grooves. 

10. The electronic compor-en: o' claim ^. wherein sard 
resin has a top surrsce the p>eriphery of which is 



prov/ided with eilhe: a chamfer or a s:ep 

11. The electronic componern of claim 1. wherein at 
least a portion of each of lour laiera- surlaces of 

s said resin is formed by cuning. 

12, The electronic component of claim :. wherein sac . 
lateral surface of said resin has e cut su'lace 
formed at the time of cuning said lead and a nor-cu: 

'c surface formed at the time of pertor.mmg said 
encapsulation process. 

13, The electronic component of claim ^2. wherein said 
cut surface of said resin's lateral surface is perpen* 

IS dicular to said resin's bonom suriace and wherein 
said non-cut surface of said resin's lateral surface 
tilts with resper. to said resin s bonorr. surface. 

14. The electronic component of ctaim '.2. wherein sskJ 
20 cut surface of said resin's lateral surface is formed. 

being perpendicular with respect tc said resin s bot- 
tom surface at a lower end area of said resir. s lat- 
eral surface. 

iS 15. The electronic corrpone.nt ol daim 12. wherein 
each of lower end a'eas of four latera! surfaces of 
said resin is formed by cuning. belnf perpendicjiar 
with respect lo said bonom surface of said resin. 

39 1 6. The electronic com.pone.nt of claim 1 . 

wherein: 

(a) said lead includes: 

J5 a thin part which is electrically connected 

with said electronic eleme.nt; and 
a thici< part wtiich is lorm&d having a 
greater thickness than said thin part so as 
to pr^ide a step on the side of said lead's 

40 bottom surface: 

(b) a lateral surface of said thick part and said 
lateral surface of said resin are simultaneously 
formed by a single cut so thai said lateral sur- 

*5 (ace of said IhicJ^ part is located at a Icwer end 

area of said lateral surface of said resin and 
said lateral surfaces of said thick part and said 
resin are eaposed formi.^g the same plane: and 

(c) a bonom surface of said thick part is 
so exposed at a bonom surface of said resin. 

17. The electronic component of daim i6. wherein said 
exposed bonom surface of said thick part projects, 
from said bonom suiace of said resin, by a length 

f5 less ttan a difference in thickness between said 
thin part and sac Ihic*. pan. 

18. The electronic component of dairn i6. wherein said 
thin pari is g'eate? in top surface width than said 
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thjck par,. 

155. The eier.ronic component of claim 16. wherein said 
Ihin pari has a top surlsce whose area Is prealer 
than the a'ea said electronic element and £ 
wherein said electronic element is fixed onto said 
thin pan. 

20. The eier.ronic componen: o* claim '16. wherein said 
thin pan is provided v/ith & notch, said notch acting to 
as e prevention means for pre^enttns said leaa from 
slipping from said resin. 

21. A method tor fabricating an electronic corrponent of 

a resin molded package \ype. said met^od compris- is 
tng: 

(a) a step d firing eri eJectronic clement on a 
plate-like lead frame having a lead part: 

(b) a step of electrically connecting said eiec- ?9 
tronic element with said lead part: 

(c) a step of integrally encapsulating said elec- 
tronic element and said lead par* with a resin: 
and 

(d) a step of cutting said lead frame together ?; 
with said resin in order that a resin cjt surface 
and 8 lead cut surface are forme<i at the same 
time on a package lateral surtace o! said elec* 
tronic corrponenl. 

:9 

22. The electronic corrponent fabrication method of 
daim 21. wherein said encapsulation sieo com- 
prises 8 step of ericapsulating said lead pan such 
that a bottom surface of said lead part ej^oses at a 
bottom surface of said resin. 35 

23. The elec^onic conponent fabrication method of 
claim 22. wherein said encapsulation step com- 
prises a step of inserting between e lower mold ele- 
ment and said lead pan an elastic s^eeL 40 

24. The electronic corrponent fabrication method of 
daim 21 funher corrprising a step di tomrung in a 
top surface of said resin a groove for guiding a ciit* 
ting blade to be used in said cutting step. 45 

25. The electronic corrponent fabrication method of 
daim 21 fu'ther conphsing a step of forming in a 
top surface of said resin a ridge for posrtior>ing a 
cutting blade to be used in said cutting step. 5p 

26. The electronic corrponent fabrication method of 
daim 21 funhor corrprising e Step of subjening 
said lead cut surtace. formed at said package lat- 
eral surface of said electronic component, to a plat- £S 
tng process. 

27. A method of fabricating a plurality o? electronic 
conrponents of a resm molded package type, said 



method cornprismg: 

(a) over a pisie-iike lead frame conprising a 
plurality 0' bf'idje pans which are formec into a 
lattice and e plurality 0' sets o* lead parts which 
extend towards a plurality of lattice open 
spaces w.nich are hor:ront£liy and perpendicu- 
larly, and two-dimensionat!y defined by said 
plurality o' bridge parts, a step of fixing each of 
a plurality of electronic elements in a corre- 
sponding lattice open space 0' said plurality of 
lattice open spaces: 

(b) a step of electrically connecting each said 
electronic element with a corrcspondinj sel of 
lead parts o' said plurality of sets of lead pans: 

(c) 8 step of encapsulating said plurality of 
electronic elements and sa^d plurality of sets of 
lead par:s w:in a resin so that said plurality of 
electronic elements and said plurality of sets of 
lead parts are continuous with one another 
through common gates at least in one direc- 
tion: and 

(d) 8 step of cutting said lead frame together 
with said resir. sue**, tr.s! said pluralit)' of sets o! 
lead parts of said lead frame a^e separated 
from said plurality 0' briope parts respectively 
and resin cut surfaces and lead cut surfaces 
are lormed at the same time a*" individual pack- 
age lateral surfaces of said pluraiiry o' eiec* 
tronic cornponents. 

28. The electronic component fabrication method of 
daim 27, wherein said encapsulation step com- 
prises 8 step of having an upper moid element 
press said lead par. cf said lead f.'ame at a position 
Bway from said common gate. 

29. The electronic component fabrication netnod of 
daim 27. wherein said encapsj*ation step com- 
prises 8 step of encapsulating said plurality of sets 
of lead pans such that a bottom surface of each 
said lead part is exposed Bt 8 bottom surface of 
said resin. 

30. The electronic component fabrication method of 
daim 27 funher corrprising 6 Step of forming e plu- 
rality of grooves fo' guiding a cutting blade to be 
used in said cutting step in a top surface of said 
resin along said brioge pans of said lead frame. 

31. The electronic comoonent fabrication method of 
daim 30. whe'em said plurality of grooves are 
formed at least wnere said resin cut surfaces and 
lead cut surfaces of sac plurality of electronic com- 
ponents are formec at the same time. 

32. The elec^onic component fabrication metriod of 
daim 30. whe^em eacn sa'C g*oove is formed at 
lees: between two adiacen: electronic elements of 



10 



19 



EP 0 794 572 A2 



20 



said plurality electronic e'err.ents. 

33. The electronic component fob'ication method o! 
claim 30. wherein said plurality o! groo^-es are 
formed horiiomally and perpendicularly along said 
bridge parts & said lead frame. 

34. The electronic componen! taO^icatlon r:ielhod o? 
claim 30. whe*ein each saic g-oo^^ has £ bottom 
width and a top v^dth. saic top width beinj greater 
than said bonom width. 

35. The electronic component fabrication method ol 
claim 30. wherein each said groove is lormed cfi a 
pair of elongated grooves runnir>g parallel with each 
other. 

36. The electrortic componerr. tsb'ication method oi 
daim 27 turiher comprising a s:e? o*. lorming a plu- 
rality of ridges tor use in locating a cuiting blade to 
be used in said cuning step m s top surface of said 
resin along said bridge pans o! said leac frame. 

37. The electronic compon^rr. faOrication method o? 
claim 36. wherein said plurality o! ridges are formed 
horkoniaJly and perpendicularly along said bridge 
parts of said lead frame. 

38. The elecforwc componerr» tabriceuon method oi 
claim 36. wherein V\e maximjm wicth &. ^zh said 
ridge is greater than the width o' said bridge pan. 

39. The electronic component fabrication method of 
claim 27 further comprising a step of sjbjeSing 
said lead cut surfaces formed at said package lat- 
eral surfaces of said piuralrty of electronic compo- 
nents to a plating process. 

40. A method for fabricslng a pijrality o? electronic 
conrponents of a resin molded package type, said 
method comprising: 

(a) over a platc-UKc lead frame conrpriting (i) a 
rectangular exterior frame, (il) a plurality of 
bridge parts which are formed into a lattice to 
provide bridges between opposite sides of said 
rectangular exterior frame and between other 
opposite sides thereof, and (lii) a plurality of 
sets of lead parts which eictend towards a plu- 
rality of lattice open spaces whch are horizon- 
tally and perpendicularly. and two- 
dime nsior\ally defined by said plurality of bridge 
parts, a step of fixing each of s plurality of elec- 
tronic elements in a corresponding lattice open 
space of said plurality ol lattice open spaces: 

(b) a siep of electrically connecting each said 
electronic element v^r. e corresponding set of 
lead parts of said plurality of sets o' lead pans: 

(c) a step of encapsulating said plurality of 



electronic elements and sac piuralit)- o? sers of 
lead parts with a resin: and 
(d) a step of cutting said lead frame together 
with said resin such that resin cut surfaces and 
5 lead cut surfaces are formec at ihe same :ime 

on indrvid'jal package Itie'a^ surfaces o: said 
plj'altty of electronic corrponents. 

41. The electronic eiemen: fabrication method of c:airr. 
tc 40, wherein said encapSJla^on step comp'ises a 

step of injecting a resin inrough com-Ton gates into 
a piuralit)' of cavities which are horizontally and per- 
pendicularly, and two-dimensionally arranged in 
corresponding manner to said plurality of elearonic 
15 elements ar^ which arc com.mjnicated with one 
another at least in one direction. 

42. The electonic component fabrication method of 
claim 40. wherein said cubing step comprises e 

?c step o^ cutting said lead frame together with said 
resin at a width g* ester than the wldtn o^ saic bridge 
pan of said lead frame in order mat resin cut sur- 
faces ard lead cut surfaces are fo.-med at the same 
time on package lateral suHaces of two electronic 

25 conrponents of said plurality of electronic compo- 
nents corresponding tc two adjacent electronic ele- 
ments of said plurality of electrode elements. 

43. The electronic component tab'ication mei^oc of 
39 claim 42. whe'ein said cur.ing step comprises a 

step of cuning said lead frame together with sa»d 
resin with a single cuT.ing blade .having a wrOlh 
greater than the widin of said bridge par; of said 
lead frame. 

44. The electronic component fabrication metnod of 
daim 40 further comprising a step of subjecting 
said lead cut surfaces, formec on 65»d package lat- 
eraJ surfaces of said plurality of electronic cornpo- 

*o nents. to a p^abng process. 

45. A plate-like lead frame for use in fabrication of an 
electronic component of a resin molded package 

type. 

45 said lead frame conrpris-'ng: 

(a) B rectanguia' exterior frame: 

(b) e plurality of b'idge pa.ns which ere to?meo 
into a lattice so as to es*.abltsh connections 

so between a paur of opposite sides o' said rectan- 

gular exterior frame es wel' as betweer*. another 
pair of opposite sioes thereof: and 

(c) a plurality o? sets of lead parts which extend 
towards respective lanice open spaces which 

55 are horizontafly and perpendicularly, arc two- 

dimensionaliy Defined by said bridge pa'ts 

46. The leas frame o- caim ^5. 

each saic lead part comprising: 
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(a) B base eno having the sane thisJoess as positioning formed in an exterior frame of said lead 
said exterior frame and said bridge part; and frame. 

(b) a leading end which is farined. having a 
width greater than the width o! said bese end 
and having a thidciess srrfiHer than the thick- f 
ness of said base end so as t:^ forrr. e steo on 
the side o'. a bor.om surface tf^e:eof. 

47. The lead frame oi claim a6. wherein a spec:?ic \BBt 
part 0? said plurality of sets of lead parts is provided ?c 
with a leading end whose top surface area is 
greater than the area of an elecvonic element that 

is fixed thereon. 

48. The lead frame of claim 46. wherein a specific lead ts 
pari of said plurality of sets of lead parts is pro^^lded 
with a notch that is a pre/ention against lead slip- 
ping from a resin aher a resin molding is pe.iomed. 

49. The lead frame of claim 45. wherein saic; rectangu- K 
lar exterior frame has at tojr corne'S thereof por- 
tions defining holes tor positioning which a-e used 

in performir>g a resin molding process as we!5 as in 
cutting saic plurality of sets of lead parts. 

iS 

50. The lead frame of claim <S, wnerein said rectangu- 
lar exterior frame has at one side thereof portions 
defining a plurality of teed holes. 

51. A mold assembly lor use in fabrication of an eiec- io 
tronic corrponent of a resin molded package type, 
said mold assembly cornprlsing: 

(a) a lower mold element onto which e lead 
frame with a plurality of elecvonic elements 3£ 
which are arranged horizontally and perpendic- 
ularly, and two-dimensionally is placed: 

(b) an upper moid eiemerr thai defines a plural- 
ity ot cavities which are horizontally end per- 
pendcularly. and two-dime nsionaliy arranged *o 
correspondingly to saicJ plurality of electronic 
elements arxf which ere oomrrunicated with 
one another et least in one direction: and 

(c) common gates through which a resin is 
injected into said plurafity of cavities. *s 

52. The mold assembfy of claim 5l. wherein said plu- 
rality of cavities are comnvnicated wUh one 
another via open spaces having the same height as 
said cavities. 

53. The mold assembly of claim 51. wherein said \/?per 
mold element is provided with a plurality of 
recesses, each of said recesses having a depth 
capable of forming most of each said cavity. 55 

54. The mold assembly of claim 5*. wherein at least 
one of said upper ani lower noli elements is pro- 
vided with pins which ere inser:e2 into holes tor 
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